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1. -#fig}H^&, **dk»T^f-i4«.: 





Yt. n*«H)*,l, p=#-4*&-0- 

R 1 = H, R** R'^I^ A JftftXUt; 

R 1 = H, R'JR. R 5 ^li4.^ A g^Aft; 

R 1 - H . OH, -0, CH,0, CH,C00, CH,0CH,0, C 6 H 5 COO, C 6 H 5 CH,0, R r S0„ iUM tfftg. 
% A R r = HCFjCFjOCFjCF:, CF 3 (CF,),, CF,(CF 2 )„ CF,* CH,00CCF 2 ; 
R 4 = H, R 5 *i$.^ A JP#A&; 

R ! =H, X, OH, -Mr-*? R'AR 1 *** A SpJl. B R'^-0-; 
R'=H, OH, X, CH 3 COO, fefrJ* I'M* -CH.-0-, A* 4 R 1 *!^ B JFtiKtt. A* 
JM'*&JH>- , R'*#li£# -CH.-0-, &+X=F, CL Br * I; 

R"- H, CH„ CH 2 0H, R'^BiJ.^ -CH,-0-; 

R"= H, =0. CH,COO A CH,OCH 3 0; 
R"= H, CH„ OH, CH 3 COO; 
R'> R 15 - H &te&# D StJitfAte; 
R ,6 iK, R"= H A OH; 

JJtd9"f-J5,t**4*ftl** 4, #X£ R' , R 2 , R 4 , R 5 , R\ R'\ R 14 , R», R»*r R" 
=*P=H, X R" fa R"- CHjBt. RVCH,CO0; #X£ R 1 , R 1 , R 4 , R'\ R" , R", K >6 fa R"4fp=H, 
X R> R'ftifcjHK R" *-R u = CHjBt. RVCHjCOO; #X£ R' . R J , R\ R s , R 4 , R 14 , R'\ 
R"*> R"4p=H, XR"-»0, R' 4 ^R u = CH.Uf, R 4 *CH 3 CO0. 
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, i^tR 1 » R J « R J < R 4 » R 5 » R'^R'^tWWIMWl^ii. 






4. Pfi&tfi)Mi&tt&to#l&&7>&, mftmi4rth&%-br 



M 




, <t. M= H Bt.Y- -HC-CHr; M- a-f&flt, Y *3>T^f-*.: 




Y+, n&m-Ojfcl; p-#-4t*.-0-; 

R 1 = H, R J & R l0 *Jit# A J£tf>sM4; 

R* = H, £#4 R'& R 3 ^Bi€^ A 

R J = H , OH, =0, CHjO, CH 3 C00> CH 3 0CH : 0, C«H 5 C00> C^CHjO. R r S0 3 , R l M 

A W«.$t#t Rf" HCFjCFjOCFjCFj. CF 3 (CF 3 ) 7 , CF 3 (CF,) } , CF,# CH 3 00CCF 3 ; 
R 4 - H, R s ;fcli£;$ A SFtf »U*; 

R 5 = H, X. OH, R J iM 6 *Ji£# ASf^B R^&^-O-; 

R< = H; OH, X. CH 3 C00, &£4 R'«^ -CH 2 -0-, V ft&ih B & 

*4 R 5 ^ii^-0- , £Jt5 R"#i&# -CH 2 -0-, £t X-F, CU Br & I; 
R 1 ^ H, CH 3 . CH 2 0H, R'ti&tj -CH 2 -0-; 

R 12 = H, =0, CH 3 C00 jK. CH 3 0CH 3 0; 
R ,J = H» CH 3 , OH, CH 3 C00; 
R M *» R ,5 = H D 3Ef_ttf 

R"iS,R"= H it, OH; 
J:i£^*t*W*fc*J# 4; 
M&^.&^"T^ 1 ) iS.^J» 1 ) 2 ): 
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1) **L«it**it^ o-6o°c Bt, ^r*L|L'ffc#j, »-*4*,/t*fiLa**»#j^/|t*rts^ 1.0- 

2.5:1: 0. 0005 - 1, && 5-40 »hH«r, #J081M SIHfc^4&*> 3(W-T*-rT^«, #T 

2) # 1) /Stfff8*rta-ffc^M Jone's t*#J|Mfc, tifij&. «. 

it (Diosgenin). ^'J^4^.^t (Tigogenin) . £p#&-&>L (Sarsarsapogenin) , "gfffi&ifc 
?L (pennogenin) , jS-^T^-^Tt (Rocogenin) , 3Mfc-4L-&^L (Hecogenin) > 5a-3p-¥*£ 
Ssfc#t&-6a- CftlUt- 3p,6p-Z.«b#L*.-5a-^-»^4#yt» 3p- 

&&-5-j&-6(19) -*T>&- »^**>t«. , e'ffl«Zi«LB^rtW^.jK**>t*»^4*, 

JL&ffcL raft.*-** -fiLW., N, N ffMfcttifc. M^^l 

-5-30°CEt, MM. R,SO t F 1: 1-10: 2-20, iLft 5-24 

& + R, *»*.*]*#■ 1 iL 4 //fii, ^ktefb-St. 2, 6-— f 4Mb*. N(CH 3 ) 3 , [(CH^jCHjjNH. 
Na,C0 r NaH, (CH 3 ) 3 COK, Na0H> K0H, NH r 1, 5 - -=.|1&*UP[4. 3. 01*^-5-^. 1,8- 
[5. 4. 0] +- -*t-7-*H* (C«H,) 4 NF. 

16-S*. 16- 15- S^WWMHf'li'fim^W«#. 
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8^&&^&8M*7, *A«**«'*4*it,l*-lfj«.^ttiLi>8'ffc^. it 
4^*jt. 6&fcittf&&#l$Jlf;r&iMN'fc*f': 1. 1947 4* Marker R. E. /sf4Hf« 
UAa.CAew.Soc. 1947, 69, 2167) #S £.*Sf*»&.£ 200°C HtfA 

#60%. va*MMLJyL#*i, &JL&*>-F: 



Synthesis, 1990, 591) , ft4Ufei&£tt;$-*tiiJr£ &«f/JJ**.; 

A-ffl. 2. 1996 4 *«Mfr£*t*Mfr4HF-*$(tB+*4, t^-f : 96116304. 6) i&i±#&*±4M£*t 




b.CrO,HOAc 




a. CFjCOjH b. NaOH, MeOH 



M 
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Y + , n m=0 £ 1 , p=#-&&-0- 

R 1 - H, R 2 & R l0 £)i£;*? A 

R 2 = H, A*^ R'AR'fllife* Affti**; 

R J = H , OH, -O, CHjO, CH 3 C00, CH 3 OCH 2 0. C 6 H 5 COO, C 6 H 5 CH 2 0, R f S0 3 , RMS 
^Mlf R f = HCF 2 CF 2 OCF 2 CF 2 , CF 3 (CF 2 ) 7 . CF 3 (CF 2 ) 3 , CF 3 & CH 3 OOCCF 2 ; 
R 4 =H, A4T^ R 5 *P&# A WsMifc; 

R S =H, X, OH, iMTJ& R' A ff&BfftfxMfc, &#i?R 6 *li£#-0-; 
R 6 = H, OH, X, CH 3 COO, R'jte&# -CH 2 -0- R 5 #)&# B fftfttfc, A 

*4 R 5 48^^-0- , *.jfrJ3 R l '*U£# -CH 2 -0-, #+X=F. CI, Br A I; 
R'°= H, CH 3 , CH 2 OH, A*^ R 6 #li&;$ -CH,-0-, 
R ,2 = H, =0, CH 3 COO A CH 3 OCH 2 0; 
R u = H. CH 3 , OH, CH 3 C00; 
R«> R ,5 = H A*l&# D STUiflxM*; 
R"AR ,T - H & OH; 

ii^-fAt*****^ 4, #JLi R 1 , R\ R 4 , R 5 . R 6 , R 9 , R", R' 2 , R 14 . R ,s , 
R 16 ** R ,7 *p=H, AR" jfpR u = CH 3 Bt, R 3 *CH 3 COO. 





A B 




& • At R 1 . R 2 > R 3 . R 4 « R s > R 6 » R 10 - 

R' 2 , R 1} . R' 4 , R ,s , R ,6 jf B R 17 ^^.^M^/ ; /rii. 




A 0=0 5a " 3f3 
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- 5a-3p-£J,-22- 8gg.-16-iff<3g&, 5a- 3- 
#L^-22-»«t-l6-*rt». 5a-22-»A-16-B*rt»» 5a - 3p, 12p-Z,St&&- 
_22- 8* -16 5p-3p-ZJ6t&&-22- ggfc- 16 - # Aft, 5a- 30- T*»Bifc 
£-6a- 6fifcfUk-22- $B£-16-8*lM^ 3p-£,&fL&. - 5a, 6a- fl/ft - 22 - 

3p,6p-&fcfUk-5cHfe£.-22-»«t-16-iMll». 3p-6§fc#L&- 12 - 
ifl-22- Sm-16-8fi*)8^ 3p-6ftt|L& - 12 - BPl - C- S- 13-|L^-22 - #8.-16 - 
ifl^tt. 30-&&-5-j&-6(19) -*M6.-22-gI*-16-gM8g, 3-^-19-^f 
- © -4 *fr-22-§£- 16 -if 1^0. 3 -H^- 10(19) - f - $ - 1 - - 22 - 
iit-16-ifl*Jfi&, 3- (5H - 3 - fU^\ft&&&#6*.|i 4 &) -10(19) - f #&-5(10) - «f 

- % -1(10), 2,4-^-22 -& -16 -if j*ji&, 3p, 12p-«.f 16a- 
££-22- 8&-16-iMtt> 3p, 12p-«Lf £-22- 88fc- 16 - S|f*]g§. 3p, 
12p-X*.f &-17a-£&-22- SiA-16-*M®, 3 p -^#L&-5 a , 6 p -^;£-22- 
8&-l6-iM8&. 3p-^£L&-5-*$-22-M-16-#i*]g^ 3 P - £fiMU£.-12 - - 5- 
S -14(15)-*fr-22-*-16-»M8S. 3(R) - f &-y- T»*iS*^. 



M 




Y+, nAa-OiU. p-4M**-0- 

R 1 = H, R 10 ^i4^ A JBtft; 

R'=H, &%M, R'ARMHifcA Ai*«*U*; 

R 3 = H . OH, =0. CH 3 0, CH,C00, CH 3 0CH,0, C 6 H 5 C00. C 6 H 5 CH,0> R f S0 3 , -Mr-!? R 2 ^ 
Aff^it^t R f - HCF 2 CF 2 0CFjCF 2 , CF 3 (CF 2 ) 7 , CF 3 (CF 2 ) r CF 3 & CH 3 00CCF 2 ; 
R 4 = H, 4* J? R 5 jfei&;$ A SfrtfsM*; 

R 5 -H, X, OH, A;MR 4 AR'M#AJfABtttt*4t 4*4 R'^l&^-O-; 
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R«- H. OH. X, CH3COO, &£M, R'^Bii^ -CH,-0-, iMr4 RMB&# B £f 6^SM5fc, ii. 
*4R s M^-0- , ££4 R 10 ;*BiM> -CH 2 -0-, *tX-F, CI. Br & I; 
R ,0 = H. CH } . CH 2 OH, 4*4 R 6 *)&# -CH-0-; 
R"= H. -O. CH3COO A CH,0CH,0; 
R 13 = H. CH 3 . OH. CH 3 COO; 
R lA fr R 15 = H &>faiiL$ D JpJitf *M*; 
R 16 ^ R"= H A OH; 
iit^T-*+***#«tl** 4; 

t*» 0-60°C flf, *r*U|Mfc#K ti^4^*JL£ifrM!lti££*b;fr 1.0- 
2. 5: 1: 0. 0005 - 1, 1. 5 - 2: 1: 0. 001 - 0. 2, &JLS- 40 <Mtf. /5titfiUi**i#JA*, 

s.&W£*t«, 3(R)-<f &-rTftss. 

«,lS|JLfi, *4fc/#L4fc-SLS*»t#iLft(tlS**J, f^M": 97106575. 6) ft^ft-Wil 
*ilt*#«|*'e^»*i*i»-ffc^. ^ + ^fii*#^^>r«^t^-5-30 o CBt, &4fe, 
*frftiiK*J R r S0,F Mtf#*tb# 1: 1-10: 2-20, 5-24 R, 4*&feitb 

2, 6-— f N(CH 3 ),, [(CH 3 ) 2 CH] 2 NH. Na 2 C0 3 . NaH, (CH 3 ) 3 C0K. NaOH. KOH. NH 3 . 

1, 5 - ~&&XU£ [4. 3. 0] ±*fc-5-*fr ( DBN ), 1,8- [5. 4. 0] +— *t-7-*fr (DBU) 

*» (C 4 H,) 4 NF 3f . 




f *, #-i±<M,4u&, #ii4Mpfc-f Sttf&ifc, *&*Ati*ifl*f *, it 

JM&=.*f fc, it#k.*.Tif, itM*f«^ftJ»#^t^* 1 | ( M#J; 

:fc>£^ & ( Diosgenin h (Tigogen in) . ^»#4^7t 

(Sarsarsapogenin) . Jl.^^ (pennogenin) , i$-fa&£ 4 x. (Rocogenin) . 
(Hecogenin). 5a - 3p - f^StftJ- - 6a - - {g"fc&fl<>L. 3p, 6p-6Sfc#l& - 5a- 

3p-Jfe4fi.-5-*-6(19) -SPH,-fi*4*it. fc*T&*.iL-=:Z,Sfc®. 
*p#4&/cX&B§. 3H|&rt>t.Z.ifcS8, $-fajL& t 7tt>§m%\ 

&ffctt, Jfrffc*, RTi«f.; 

Wife****] fete: -ft fit, =.ftf*t, ffif, 
&T#, -f JE*. N, N-Jif&fBUSMMftfc, fit£, 
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fifHtMtlte: ¥ ^TSf, iT#4h 
*ri*J*fe4*: ^64, #pS64, i^S|— fSMh 

ffr&m&te: ?&£,s§, vtiLfrftm, f^rsi^-. 

;Mr&M8#>MWM> 22 -$g£, 22-$&, 16-fgBf, 16- 15-»*Mf 

22 ti.^feB)& D tt.b*>4!r*frftfl, #ti*JA&ft4HiM;!k$&lfe'ffc. *UWMr»j8Uittf 

1999, 34, 552)^BR74-fr^(Mimaki,Y. et 
at Phytochemistry, 1992, 31, 3969); *^i4tt4fei^W^^3|t»i|(W^4,^r<Mfc 
1984, 4, 259); *> Pennogenin * (& 

*iMP, 2000, 20, 663). *JfWJ *MWI4ffitt ffiHfc^&#;^&i£#£ 

fffij 16 #-f <|i&&*» 22 * -f 22 16 teiifc^flLBja^Mt, tt«M 

C14-C22 <fc*ff*lT*4fc, W^i*;Wf^M-lTT7|^. Ws.*ib, i£- 

ft & 3(R)-f4t-rT»«J.«JHl«rA^^A-f*tf &#Hfc^#7, 

^^8^4^*, -r££i£Ti44f; iLft*^tS5ft, 

#*jBi«; iLfiff^A, "STit 80 - 95%; + 2**, i$.6Stf$M, *T 

^rtSS^TUtffi^Aif^a-ttS^-J 1 , Hfe.-T«t^-f »*IS4*^^A; 3(R)-f^ 

£*fc#J 1: 

5a-3p- &BtfU£.-22-gfc-16-ifrt»: 

#r#ltfi±*U-fl&fifc: 0. 5ml tf=. *LC»lMf*-f 2ml *,7jc CH 2 C1 2 + 0 o C,^.'|£tf*> 
A 0. 5ml 96% ft H 2 0, lOmins ^ 3**»^ f fitffl^E. 0°C #]jfiUJ£4f 30mins j&,#aij 
ffiflU* 30mins 3MfW#]tfi±fUL 

S'fc&i&'L lOmmol 50mlCH 2 Cl 2 1, WT^A 260mg(lmmol) 12, ^J. 0°C,«UfcJ&fc 
«*|tfxfti±&£&&&, 30mins 0°C 1 ft%.M-t&, TIC 

**M#*j«L; toJL£*,t*»A 5ml Na,S,0,*fc, *04MJt#£**.fc, SxlOmlCHjCl,*!. 

#22- iggt-16 -9JftBMt4>4feti&&. 
it A, 
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&_ti£*Mt. ^*4U (Tigogenin) $M 5a - 3p - - 22 - ®g£ - 16 - B|(*J 

tt. 4fc*:82%. 

[a]= - 46. 34°(c,3.7,CHCl 3 ) 

mp: 222-224°C 

l HNMR (300MHz, CDC13)8: 4. 9-5. 0 (m, 1H, 16-H) , 4. 6-4. 7 (m, 1H, 3-H) , 2. 2-2. 3 (m, 1H, 20-H) 2. 5 
-2. 6 (dd, J-6. 9Hz, J=0. 7Hz, 1H, 17-H) , 2. 1 (s, 3H, CH3C0-) , 1. 2 (d, J-ll. 4Hz, 3H, 21-H) , 0. 9 (s, 
3H, 18-H),0. 8(s, 3H,19-H)ppm. 

EIMS(m/z, %) 328 (M* -60), 288 (20. 96), 273 (76.42), 215(88. 16), 165 (73.34), 107(100), 
93(93. 19), 79(80.56). 

Tttfrft: ( C 2 <H J6 0« ) JStMfc: C % 74. 23, H% 9. 28 
%m<L: C% 74. 37, H%9. 29. 

5a -3p 22- 8g£-16-#l*)@g 
5a -3p- &&^-22- ®&-l6-Qt\ffiJf\t#L7r&7^$.ftte&tf) 5a-3p-&&-22- 
$S£-16-S$rtS§. 7jC<f^4^*-^fif#-*L'»i^*Jt^'0-601CBt. io^NaOH. KOHiUiOH 

&&fit&M.4tlti 1-20 JL& 0.5-10 *J-Bt. 
HNMR (300MHz, CDC1,)5: 4. 8-5. 0 On, 1H, 16-H) , 3. 6-3. 7 (m, 1H, 3-H) , 2. 2-2. 3 (m, 1H, 20-H) 2. 5- 
2.6(dd,J=6.9Hz,J=0.7Hz,lH,17-H),1.2(d,J=11.4Hz,3H,21-H), 0.9 (s,3H,18-H), 0.8 (s, 
3H,19-H)ppra. 

EIMSOn/z, %) 328 (M-H 2 0), 288(20. 96), 273(76. 42), 215 (88. 16), 165 (73. 34), 107(100), 
93(93.19), 79 (80. 56). 

50-3-IMV22- 16-8^61 
5a-3p-£&-22- $fi£-16-Sfi*)B§£ Jone's T&M&4lft$lteM 5a - 3 - Jfctf, - 22 - 
«a*-16-BM». ^^^S3^#Jt^ta-60TCB<h, Cr0 3 /H 2 S0 4 .& H 2 CrO</ H 2 S0< 
1-5: 1, iUfc 0.5-10 

HNMR (300MHz, CDC 1,) 8: 4. 9-5. 0 (m, 1H, 16-H), 2. 2-2. 3 (m, 1H, 20-H) 2. 5-2. 6 (dd, J-6. 9Hz, J- 
0.7Hz,lH,17-H), 1. 2(d,J=11.4Hz,3H,21-H), 0. 9 (s, 3H, 18-H) , 0. 8 (s, 3H, 19-H) ppm. 
EIMS(ra/z, %) 344 (M*). 

5a-22- %&-l6-#ft$% 
5a-3-*t/R,-22- ®&- 16- 9j-*l®&i±jlf4,£i£ft (J.O.C , 1983, 48, 1404 ) mUsjk 
5a-22- M-16-S^SIr. t. Jktoim&M&Kiblb 1: 1-5, 

0. 5-10 'J-8t. 

HNMR (300MHz, CDC1 3 ) 6: 4. 9-5. 0 (m, 1H, 16-H), 2. 1-2. 3 (m, 1H, 20-H) 2. 4-2. 6 (dd, J=6. 9Hz, 
J=0. 7Hz, 1H, 17-H) , 1. 24 (d, J-ll. 4Hz, 3H, 21-H) , 0. 9 (s, 3H, 18-H) , 0. 8 (s, 3H, 19-H) ppm. 
EIMSGn/z, %) 328(M*). 
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%m\ 2: 

5a-3p, 12(5- Z,«kfiJ.-22- - 16 - #f*]6&: 




8#-&&fc>S-*r4iM: (Rocogenin) lOmmol i£-f 50ml &tt+,&#T*»A 

0. SmmolKI, 40°C, £M.&%to$fMtf)i±&L&%.&, UHf , TLC il^^^U; taLftftfi» 
ASml^NajSO,**,*)^**! 1 !.**^., 3xl0mlCHCl 3 4lJ^ p ^#^4MB,'«.*.«'*M«'NaHCOj 
*, *jMt"Jt3K*i t'li, MgS0< -f-Jftii*. &f*. *&&##J 5a - 3p, 12p - 
IL*.-22-8*-16-lMtt. ^.'87%. 
[a]= -15.49°(c, 0. 24.CHC1,) 
mp:118-119°C 

IR(KBr) 2937, 2854, 1774, 1735, 1456, 1374, 1247, 963cm' 1 

HNMR (300MHz, CDC1,) 8: 5. 0 (m, 1H, 16-H) , 4. 6-4. 7 (dd, Ml. 4Hz, J=4. 7Hz, 1H, 12-H) , 4. 6 (m, 1H, 
3-H) , 2. 5 (ro, 1H, 17-H) , 2. 2 (m, 1H, 20-H) , 2. 1 (s, 3H, CH 3 CO-) , 2. 0 (s, 3H, CH 3 C0-) , 1. 2 (d, J=4. 0 
Hz,3H,21-H), 0.9(s,3H,18-H),0. 8(s,3H, 19-H)ppm. 
EIMS (m/z, % ) 447 (M+l) , 386 (10. 55) , 326 (78. 61) , 311 (62. 63) , 43 (100) . 
KtfrMr: (C I6 H 38 0 6 ) «tMfc, C % 69. 96, H % 8. 52 
£»HM % 69. 89, H % 7. 97. 

***| 3: 

5p-3p-£Sfc&& - 22 - $ & - 16 - Sf ^ US: 




& r #4&iL ( Sarsarsapogenin ) &g£Sa lOraraol 50ml e^'Alto t, $;#T*»A 
0. lmmolBr 2 , 0-25^,*fcJ4,j**ii*r*|t$ 25mmol #i±fWp^T*«U$*J*,«# 1 'M»f;£, 
60°C,TLC *KEJjS#**.;!«jiLSA+*iA. 15ml ^IJLM^M,IW 
£&&£,,3xl0ml ©IL*^&$^##;M^te&>0Jffe#> NaHCO, &, jfcgt,tejM^ifc#-&l. 
+ •!£,*,#. MgS0 4 -f^ MU&ft, # 22-»*M6-B|f«^<|*#4U , a. feAi&^it^^ 
Sfcffl****, #5p-3p-L*|U6.-22-«A-16-«|i*J». "M^: 86%. 
[ct]= - 30. 82°(c,0. 36,CHC1 3 ) 
mp: 190-192°C 

IR (KBr) 2933, 2866, 1757, 1735, 1254, 1026, 987, 972, 518cm-' 

HNMR (300MHz, CDC 13) 8 : 5. 1, (m, 1H, 16-H) , 4. 9 On, 1H, 16-H) , 2. 6 (m, 1H, 17-H) , 2. 2 (ra, 1H, 20- 
H) , 2. 0 (s, 3H, CH,CO-) , 1. 3 (d, J-7. 0Hz, 3H, 21-H) , 0. 9 (s, 3H, 18-H) , 0. 7 (s, 3H, 19-H) ppm 
EIMS (m/z, %) 388 (M) , 328 (100) , 313 (89. 77) , 109 (44. 15) , 107 (45. 49) . 
&*fr¥r. (C„H J4 0 4 .l/4H I 0)Stfr^i, C% 73. 38, H%9. 30 

*SWtt,CX73. 19,H%9.40. 
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4: 

5a-3p- 6<x - 22 - - 16 - 8MB* 




OAc 



5a-3p-f*foftfUk-6a- lOmmol Sfc-f 50ml -fiEWt,lt# 
T^»A 6mmol BTi*ftft,*l 0°C, 4Mft 1. 5mol # <? 8fci±fU&¥ 
&, 30mtns ^*»#, tt$ftift£ 0°C 1 'h8t>&, TLC Jd^iif4>E; 

&+*»A 5ml 4fe*»£Jfcfifc&#i&>&, «jBldUti**t, 3xl0mlCH a Cl J H«t,^#^r*ufa,«Lifc 
NaHC0 3 *, **,4fe*"frjt#ifc.£«|"tt. MgS0 4 -f *i±£., #22-$8£-16- 
«M*8HfcHfrti4&&. # 5a-3p- ?*£&#L&-6a- -22- ®g£- 

16-8f^SS. ^4: 92%. 
[a]= -14.26°(c,0.5,CHCl,) 
mp: 157-158°C 

IR(KBr) 2939, 2821, 1767, 1726, 1476, 1355, 1177, 935, 869cm" 1 

HNMR (300MHz, CDC1 3 )8: 4. 9-5. 0(m,lH, 16-H), 4.6-4. 7, (m, 2H, 3-H, 6-H) , 3. 0 (s, 3H, CH,S0,-), 
2. 6 (m, 1H, 17-H) , 2. 2 (m, 1H, 20-H) , 2. 1 (s, 3H, CH 3 CO-) , 1. 3 (d, J=7. 0Hz, 3H, 21-H) , 0. 9 (s, 3H, 
18-H),0.7(s,3H, 19-H) ppm. 

EIMS (m/z, %) 407, 326 (100) , 311 (37. 51) , 147 (32. 71) , 107 (41. 89) , 91 (32. 35) 
k&frtir. (CjjHjjOjS) C % 62. 24, H % 7. 88 

£#H£,C%62. 39,H%8. 39. 

5: 




M4^C>0 (Diosgenin) £>g£8i lOmmol 2£-f 50ml N, N - — f Sfc«ct , •j&#T* , A 
6mmol iMfctt, ^J. 0°C,«Ut*fe,j<*i*i-*l^ 1. 5mol 4pf Iftitli.*.? 30mins 

0°C 1 -J'^^aiW, TLC fmMJ&ftiHk; toJfijLlk.t*'^ 5ml ^ 
ftAMfr**, *J*UJt#J.**fc, 3xl0mlCH 2 Cl ^#^^D, NaHC0,&, rjcft, 
tt#»-H"A*.*A+*, A* MgS0« -f *i±&, 22 - @& - 16 - g*#»f&d'4*ti&&. 

ft 5(6) -«ft^i«j»-3p-Z,Sb|U^-5o, 6a-JM<i,-22- tg^-lfi-** 
A fig. »&#:65%. 
[a] = 10. 48°(c,2. 96,CHClj) 
mp:106-108°C 
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IR(KBr) 2946, 2877, 1784, 1735, 1456, 1383, 967, 880, 736cm-'. 

HNMR (300MHz, CDC1 3 )8: 5. 1 (m, 1H, 3-H), 4. 9-5. 0(m, 1H, 16-H) , 4. 8 (m, 1H, 6-H) , 2. 6 (m, 1H, 20- 

H) , 2. 1 (s, 3H, CH,CO-) , 1. 1, (s, 3H, 18-H) , 0. 7 (s, 3H, 19-H) ppm. 

EIMS (m/z, % ) 401 (M-l) , 342 (26. 93) , , 309 (32. 35) , 1 05 (32. 71) , 4 3 (1 00) . 

tk&W 6: 

3p, 6p-£SUiJ- - 5a-&& - 22 - - 16 - SMfcgg 




&-5a-£J.- ^KZiKfLmMnfrtf 3p,6p-^St|L&-5a-^J.-22- 16-S^^ 

fit. tft*: 83%. 

[a] - -92. 39° (c, 0. 35,CHCl 3 ) 

mp: 183-184°C 

IR(KBr) 3487, 2943, 2876, 2852, 1773, 1734, 1456, 1376, 1183cm- 1 

HNMR (300MHz, CDC1 3 )8: 5. 1 (m, 1H, 3-H) , 4. 9 (m, 1H, 16-H) , 4. 7 (m, 1H, 6-H) , 2. 6 (m, 1H, 20-H) , 
2. 1 (s, 3H, CHjCO-), 2. 0(s, 3H, CH 3 CO-) , 1. 1 (s, 3H, 18-H) , 0. 7 (s, 3H, 19-H) ppm 
EIMS (m/z, 96)420(7. 19), 359 (6. 29), 342 (100), 327 (39. 56), 43(52. 79) 
( C 26 H 38 0 7 »1/8H 2 0) S-fcflL, C% 67. 20, H% 8. 24 
&*MlL,C%67. 02,H%8.45. 

7: 

3p-^St^ - 12 - m - 22 - - 16 - BM B& 




ffii±fL#&#i±2Ufc#], £ < fe##ra&fc*i 1, A*flHF£*44&4> (Hecogenin) 6 
JLjSL£-£&&4T 6 'J>Bt^JiJ 3|}-Z 4 «MUt-12-W-22- 8St- 16 - B*I*J 
71%. 

[a] = 25. 12°(c,0.43,CHCl 3 ) 
mp: 162-163°C 

IR (KBr) 2945. 7, 2848. 8, 1773. 5, 1730. 2, 1704. 2, 1240. 7, 855. 8, 902. 6cm"' 

HNMR (300MHz, CDC1 3) 8: 4. 9 (m, 1H, 16-H) , 4. 6 (m, 1H, 3-H) , 1. 4 (d, J=7. 6Hz, 3H, 21-H) , 1. 1 (s, 

3H,18-H),0.9(s, 3H, 19-H) ppm 

EIMS (m/z, %) 402 (M, 4. 56) , 342 (100) , 327 (19. 47) , 288 (48. 49) , 43 (32. 98) 
/Ltfrfa (C„H J4 0 < «1/4H 2 0)S^ 1 C%70. 85, H%8. 49 
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^«'J<iL, C% 70. 54, H % 8. 64. 




(Hecogenin) 60°C 48 3p-68t&&-12 

-W-C-*-13-H.*-22-t8A-16-#l*il». 92% 
[<x] = - 66. 99° (c, 0. 3,CHC1 3 ) 
mp: 178-180°C 

IR(KBr) 2947. 9, 2850. 7, 1773. 8, 1730. 0, 1238. 6, 1023. 9, 1008. 9, 907. Ocnf 1 

HNMR (300MHz, CDC1 3)8: 4. 90 (m, 1H, 16-H) , 4. 60 (m, 1H, 3-H) , 2. 0( s, 3H, CH 3 CO-) , 1. 4 (s, 3H, 18 

-H) , 1. 3 (d, J=7. 6Hz, 3H, 21-H) , 0. 7 (s, 3H, 19-H) ppm 

EIMS (m/z, %) 419 (M+l) , 401 (6. 58) , 341 (18. 56) , 264 (51. 43) , 204 (100) , 43 (75) . 
ttfrtf: (C„H M 0 6 )IE^,C%68. 90,H%8. 13 



IS] 1 ##M. 3B - £&. - 5 - $L - 6 (19) - Stfr - ®K&&7imM$M 3p - ^ 

^-5-^-6(19) -*pfc-22- tt*t-16 -S*ft St. 85%. 
m. p. 262-264 °C 

IR (KBr): v 3416, 3333 (OH), 1778, 1741 cm" 1 (C=0) cm' 1 

'H-NMR (CDCl,+ CDjOD)5: 5.03 (1H, m, 16-H), 4.09 (1H, d, 7-3. 9 Hz, 6a-H) , 4.07 (1H, 
a, 3-H), 3.98 (1H, d, 7=8.4 Hz, 19-Ha), 3.75 (1H, d, 7= 8.4 Hz, 19-Hb), 2.62 (1H, 
m, 20-H), 1.33 (3H, d, 7 = 7. 6 Hz, 21-CH 3 ), 0.81 (3H, s, 18-CH 3 )ppm 
EIMS: m/e 439 (M+l), 341 (M-Br-OH), 41 (100%). 



£S5'Ht,C%69. 06, H%7. 83. 



9: 

36-^-5-^-6(19) -SPfL-22- ©Bfe- 

, r— f 




£JMH 10: 

3-4MV 19 S ~4*fr- 22 -A- 16- 6|*6& 
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0 



o 



£ 0°C, ffl Jone's 3p - - 5 - j& - 6 (19) - Jpfc - 22 - $8fc- 16 - fifflgg 

#S'H@^^ -4^-22-«l-l<-i*F«jS§. *t*: 73%. 

m.p. 208-209°C 
[a] D " = +54 (c 0. 17, CHClj) 

IR (KBr): v 3446 (OH), 1770 (l*|g&C=0), 1662 (a, p-**M»SS 00) , 1617 
cm"' (C=C) cm" 1 

'H-NMR (CDClj) 5:5.91 (1H, s, 4-H) , 4. 97 (1H, m, 16-H) , 4. 05 (1H, d, 7= 10. 7 Hz, 19- Ha), 
3.90 (1H, d, /-10.7 Hz, 19-Hb), 2.57 (1H, m, 20-H), 1.30 (3H, d, 7=7. 6 Hz, 21-CH,), 
0.78 (3H, s, 18-CH 3 ). 
BIMS: ai/e 358 (M), 328 (100%, M-CH,0) 
jLtfrtt: atWULOO: C 73.71 H 8.44 
£»K£(%): C 73. 15 H 8.37. 



3 - - 19 - m f & - A - S - 4 **■ - 22 - & - 16 - If * ttfiit&tt 
iLft(+B*#'J, ttH-5-: 97106575. 6) #J'J4l£tt 3 - &<ft - 10(19) - f - & - 1 - *fr 
-22-8t-16-#i*jfii. H£*»T: # 0. 5mmol Jfc.4fr*-f 10-15ml (it*. f3M.it*. 
raH'A^ ). *.*#T**» 1. 5 eq. ft DBU A, 1-1. 5 eq. HCFjCFjOCFjCFjSOjF. 0. 5-2 

•Mit. #iLa*«ii^, <^#ifc>&&>&, *»A5eq. #}£.ZaJR, TLCJMfc, 

iLft<#J|U&iiiA 4. Oeq. 44 DBU 4. Oeq. HCFjCFjOCFjCFjSOjF, &i£J. 601C6J&, TLC JftJ$. 
£j££i±&, *«*Mfc, ^***#**SM4, W^+W. &£: 88%. 
m.p. 162-164 °C 
ta] D 20 = +65 (c 0. 17, CHC1 3 ) 

IR (KBr): v 1758 (ft fit C=0) , 1671 (a, p-*ffe*»W C=0) , 1608 cnf 1 (C=C) cm" 1 
'H-NMR (CDClj) 5 : 7. 27 (1H, d, / = 10.3 Hz, 1-H), 5.74 (1H, d, / - 10.2 Hz, 2-H), 
4.94 (1H, m, 16-H), 2.84 (1H, d, /= 18. 5 Hz, 4-Ha) , 2.46 (1H, d, 7 = 18.5 Hz, 4-Hb), 
1.30 (3H, d, 7=7.6 Hz, 21-CH,) 1.15 (1H, d, 7-4.4Hz, 19-Ha), 0.77 (3H, s, 18-CH } ), 
0. 32 (1H, d, 7= 4. 3 Hz, 19-Hb) 
EIMS: m/e 340 (M), 91 (100%) 

C 77.61, H 8.29 
$«Mt(X): C 77.32, H 8.43 . 



11: 

3- H^- 10(19) - f & -1 -*-22- A - 16 -m ft m 
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£&N 12: 

3- (5H-3-H.4</>w|LA*t4M»*<L*) -10(19) - ¥#£-5(10) - *f - $ - 1(10), 2,4- 
=Jff-22-gfc-16-Sffig&: 



3-#L^-19-*T*.-A-«-4 *fc - 22 - & - 16 - *A tt&itAtt 
Ajft(+B**l, 97106576. 4) ft»J:Nj&ti 3 - (5H - 3 - H4VN»&Att^Ml&) 

-10(19) - ¥#&-5(10) -m- 8 -1(10), 2, 4- 22-&-16 -8ff*Jg&. £L&:4°T: 

# 0. 5mmol ;Mfe*-f 10-15ral ^*U^*J ( «iL^w|i,''A 0 * ). *7M?-T$**» 1. 5 eq. 
^DBU^L2-5 eq. HCF 2 CF 2 OCF 2 CF 2 S0 2 F. >SJi 0. 5-2 *Bt. 

*»A 5eq. ¥i*-Z>m, TLC «, A 4. Oeq. A* DBU 

;S. 4. Oeq. HCF 2 CF 2 OCF 2 CF 2 S0 2 F, £»J. 60X:^, TLC &J$. ^^it^> **4*Sfc, 
**A^-***#J, fcA^Hft+WW. 88%. 
m.p. 127-128 °C 
[a] D " = +50 (c 0. 19, CHC1,) 

IR (KBr): v 1761 (f*3fi§C=0), 1594 cm" 1 {3&Jk C-C) cm" 1 

'H-NMR (CDC1 3 ) S: 6.69 (1H, d, / = 6. 0 Hz, 1-H), 6.06 (1H, d, / = 6. 4 Hz, 2-H) , 6. 02 (1H, 
s,4-H),5. 86 (1H, tt, /= 52.5 Hz and 3.1 Hz, HCF 2 CF 2 ), 4.94 (lH.m, 16-H), 3. 41(lH,d, / 
= 10.3 Hz, 19-Ha), 2.62 (1H, m, 20-H), 1.33 (3H, d, / = 7. 6 Hz, 21-CH 3 ), 0.93 (3H, 
s, 18-CHj), 0.86 (1H, d, /= 10.4 Hz, 19-Hb) 
EIMS: m/e 622 (M+2), 145 (100%). 
Mtfttft'. StH&OO: C 50.32, H 4.55 
£»]•&(%): C 50. 44, H 4. 51. 



3(3, 12p-**.«f 16a 22 16 -S|i*JB8 
&&*i&&T, 3p, 12p- &Sfc&&M6a-&&-22- 8&-16-&MS&&1M8, 
3p, 12p-g&-16a-#Uk-22-®&-16-#rtiMU.24g ,15gP 2 0 5 ,*»A 
||J 50ml jt#.CHCl, + , 4&#&J&f, A»A21b1(CH,0),CHj, £i&-601C4£#, TLC 
A. # CHCl 3 i£*U>KSiJ#.tf NaHC0 3 #jMB&*.# NaHC0 3 & 

-f*, *J*. fcA#r, #ffc^*M.713g. 




13: 



CH,OCHjO 
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IR (KBr): v 3377 (j£ &), 1747 (|*JSSC=0) cm'' 

'H-NMR (CDCl,) 6:4.70 (1H, d, / = 7. 68Hz, -OCH,0-), 4.68 (2H, s, -OCH.O-), 4.59 (1H, 
d, 7 = 7.68Hz, -OCH,0-), 3.46 (1H, m, 3-H), 3.37 (6H, s, 2 x -OCH,), 1.41 (1H, d, 
/- 7.68Hz, 21-CH,), 0.83 (3H, s, 18-CH,), 0.76 (3H, s, 19-CH0ppm 
EIMS: m/e 448 (M*-H 2 0), 404 (M'-2CH,0), 45(CH,OCH*). 



5a -3p, 12p- 22 16 -#bmtZitt$LfrfcjgLMte4rZ,&.gig, $ 

*MlitT &f 3p, l2p-*f|Utf*.-22-»«t-l6-^i*i». 

2-5: 0. 001-1, tStiLfit 2-20 -hBfii. 60^^ 0. 5 *Bt 

IR (Or): v 1758 (ftSSC-O) cm"* 

'H-NMR (CDCl,) 8: 4.94QH, m, 16-H), 4.71 (1H, d, 7 = 6. 63Hz, -0CH,0-), 4.68 (2H, s, 
-0CH.0-), 4.58 (1H, d, /= 6.63Hz, -0CH,0-), 3.49 (1H, ra, 3-H), 3.37 (6H, s, 2x 
-OCH,), 3.29UH, dd, 7-11.1, 4. 6Hz, 12-H), 1.32 (1H, d, 7 = 7. 64Hz, 21-CH,), 0.87 
(3H, s, 18-CH,), 0.84 (3H, s, 19-CH,)ppm. 
EIMS: m/e 451 (M*+l), 45(CH,OCH*) 



BW&itf&WigL'ft&Mm, n**Wl#^W*4«t«*<jU. (Pennogenin) Ffr 
##£J 3p, 12p-«.f $J.?.&-17a-g&-22-jS8fc-16-SMSS. 
IR (KBr): v 3415 0&&), 1758 (i*]figC=0) 3011(HC=CH) cm -1 

'H-NMR (CDCU : 87. 3 (m, 5H, Ar-H) , 4. 9 (m, 1H, 16-H) , 4, 8 (m, 1H, 6-H) , 4. 4 (s, 2H, Ar-CH,-) , 4. 58 
(1H, dd, 7-7.8, 4.65Hz, 16-H), 3.53 (1H, ra, 3-H), 1.28 (1H, d, 7 - 7. 9Hz, 21-CH,), 
0.93 (3H, s, 18-CH,), 0.87 (3H, s, 19-CH,)ppra 
EIMS (m/z, %) 622 (Ml , 604, 588, 542, 524, 478, 336, 289, 91 (100) , 43 (25. 17) 



14: 

3p, 12p-«.f *JtT*- 22-«fc-16 -S|(*|S& 




£&4N 15: 

3p-^&£.-5a, 6P-— *-17a-*Jt-22- »«t-16-Ui*J» 




o 



16: 

3 P ~T*J--5 a, 60 --=.&-22-ffi &-16-6* A 8S 



17 

Printed with FinePrint - purchase at www.fineprint.com 



00127974.2 



1ft If # »14/15W 




A$&M 1 MJ=.&fHJHS*JW. (Diosgenin) &MFMtfM!lftjAtt 3^-^11 

4-5 a , 6 p --*-22-« &-16-8* 1*1 St. 

IR (KBr) : v 3415 (J£&), 3011 (HC-CH) , 1758 (^8IC=0) cm"' 

'HNMR (300MHz, CDC1 ,) 5 : 7. 3 (m, 5H, Ar-H) , 4. 9 Cm. 1H, 16-H) , 4, 8 (m, 1H, 6-H) , 4. 4 (s, 2H, Ar- 
CH r ) , 2. 6 (m, 1H, 17-H) , 1. 3 (d, J=8. 8Hz, 3H, 21-H) , 0. 9 (s, 3H, 18-H) , 0. 7 (s, 3H, 19-H) ppm 
EIMS (m/z, %) 606 (M'), 588, 524, 478, 336, 289, 91, 43. 

g&ffl 17: 

3 p -^fL&-5-**-22-8 sk-u-H ft m 




3 P -^HJ.-5 a , 6 p -~j&-22-& &-16-S|- 1*1 S^fMiEil^^ 1 ]^^^ 3 P 
f^-5-*-22-Sfc-16-*M». 50-400ml +*» A 12g 3p- 

=f $J--5 a, 6 P -~&-22-$&-16-fi*l*l SS, 1.8gNH«Cl, 0. 8-4. 3g 0.5- 
40 j&*t3S-ff 3P-^JU^-5-*fr-22-»«l-16-^l«J». 
[a] D 20 =-23. 4° (c=0.68,CHC13) 

(KBr) : v 3415(&&), 3011 (HC=CH) , 1758 (i*jttC-0) cm' 1 
IR3001, 2997, 1735, 1608, 1405, 1276, 828, 765cm'' 

'HNMR (300MHz, CDClj) 8 : 7. 3 On, 5H, Ar-H) , 5. 2 On, 1H, 6-H) , 4. 9 (m, 1H, 16-H) , 4. 4 (s, 2H, Ar- 
CH r ) , 2. 6 On, 1H, 17-H) , 1. 2 (d, J=8. 8Hz, 3H, 21-H) , 1. 0 (s, 3H, 18-H) , 0. 7 (s, 3H, 19-H) ppm 
EIMS (m/z, %) 448 (MO , 356 (46. 1 3) , 324 (7. 88) , 288 (12. 54) , 91 (100) , 45 (8. 48) ; 
7L*4Hf: (C 2 ,H 3J 0 3 Ht#te: C%, 80. 19, H%8. 75; 

&«Mfc C%, 79. 95,H%8. 90 

%m\ 18: 

3p - Zj&&&.-U - &<ft - 5-& - 14 (15)-#-22-S£-l6-S*l*] SB 




3p-&ft*US. -12-M-22-»lfc-16- #1*] »^J»i:*lt#*«itJt4fciL^^llfllSLfi 
3p -6*IUs.-12-|L'K-5-»-14(15)-^-22-«l-16-«»rt». *4f*JMJt* 
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ABL*.*TJR4tff«l 0.5-10 <Mttt»J 12 #« Jones fttiJUbftUA*. 
*t*: 71%. 

IR(KBr)2945, 2848. , 1773, 1730, 1704, 1240, 855, 902cm-' 

HNMR (300MHz, CDC1 3 )8: 5. 48 (brs, 1H, 15-H) 5. 0(m, 1H, 16-H) , 4. , 4. 6 (m, 1H, 3-H) , 
2. 5 (m, 1H, 17-H) , 2. 2 (m, 1H, 20-H) , 2. 1 (s, 3H, CH3C0-) , 1. 2 (d, J-4. 0Hz, 3H, 21-H) , 
0. 9 (s, 3H, 18-H) , 0. 8 (s, 3H, 19-H) ppm. 
EIMSOn/z, %) 358 (M + ), 302 (100), 327, 288,43. 

19 

3(R) -f4-y-T(*lS§ 

10 &*J/fiLfc<K,A2j*fcS (TicogeninAcetate) (22imnol)fl #ifc'W*$3r**Mf£4^. 
JUMjA£*.+ji*A 10 A£4UyL4A, *J;fiUJMf , AJLi±*. ***** . 
4f*J»#AA 6.5 A. 4Mfc*filWM&-f 40 °C «*aT#Jfe*«. #W 2 A**.****. 

10mlHMPA>ft# #S'J 920mg, 42%. 

IR (KBr) 2971, 1780, 1460, 1422, 1242, 1174, 1018, 838, 601, 499cm 

HNMR (300MHz, CDC1 3) 8: 4. 40 (dd, J=8. 7Hz, J=6. 6Hz, 1H, 4-H) , 3. 80 (dd, J=8. 8Hz, J=6. 4Hz, 
1H, 4-H) , 2. 60 (dd, J=20Hz, J=10. 4Hz, 1H, 2-H) , 2. 2 (dd, J=21HzJ=10. 2Hz, 1H, 2-H) , 2. 60 (t, 1H, 
3-H) , 1. 2 (d, J-l 1. 2Hz, -CH 3) ppm. 

EIMS (m/z, %) 101 (M+l, 1 00) , 83 (9. 96) , 71 (1. 52) , 56 (30. 80) , 50 (1. 03) , 41 (63. 65) . 
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